what is claimed isi 



1. A method of assessing the effectiveness of non- 
nucleoside reverse transcriptase a/xtiretroviral therapy 
of an HIV-infected patient comprising: 

(a) collecting a plasma sample/ from the nrv-infected 

patient; and 

(b) evaluating whether the /plasma sample contains 
nucleic acid encoding HJ* reverse transcriptase 
having a mutation at codon ±26; 

in which the Presence of thjf mutation correlate, with 
decrease susceptibility to dllavirdine and little or no 
change in nevirapine susceptibility. 

2. The method of claim l.yU«ein the station at codon 

236 codes for a leucine 

3. The method of claii^wherein reverse transcriptase 
nas an additional mutat/on<s> at codon 103, codon 181 or 
a combination thereof. 

4. The method of cl/im 3, wherein the mutation at codon 
103 encodes an aspiragine (N) and the mutation at codon 

181 encodes a cysteine (C) - 
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5. The method of claim 1, wherein the/ HIV-infected 
patient is being treated with an antiretroyiral agent. 



6. 



method of assessing 



the 



Effectiveness of 



antiretroviral therapy of an HIV-infected patient 




le from an HIV- 



comprising; 

(a) collecting a biological s 
infected patient; and 

(b) evaluating whether the biological sample comprises 

/ . ^ 

nucleic acid encoding Hiy reverse transcriptase 

having a mutation at codon 

in which the presence of the imitation correlates with an 

increase in delavirdine susceptibility and little or no 

change in nevirapine susceptibility. 

7. The method of claim 6/ wherein the mutated codon 225 
encodes a histidine (H,) 



8, The method of, 
patient is being t 




wherein the HIV-infected 
with an antiretroviral agent. 



9. The method hf claim 6, wherein the reverse 
transcriptase has an additional mutation (s) at codon 103, 
181 or a combination thereof- 
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Si 



. „„ effectiveness ot 

10. A method of assessing the 

js HIV-infected patient . 

antiretroviral therapy of an ini / 

comprising t <* / 

,a) counting a biological sample from an- . 

infected patient; and / 
<b> evaluating whether the biological sample comprises 
nucleic acid encoding HIV reverse transcriptase 
having a mutation at codon 190: / 
in which the presence of the nutation correlates with an 
increase in delavirdine susceptibility an/ a decrease in 
nevirapine susceptability . / 

11. The method o£ claim 10. wherein/he station at codon 
190 encodes an alanine or a serine- ^ 

ia . A method tor assessing/* biological effectiveness • 
o£ a candidate HXV Ztiretroviral drug compound 

comprising: / 

,a, introducing a/esistance test vector comprising a 
patient-derived/segment further comprising a mutatxon 
at codon 2 36 /4d a mutation at codon 103 and/or 181 
and an indicator gene into a host cell; 
(b) culturing the host cell from step (a) : 
,„> meZring the indicator in a target host cell; and 
,d,/omparing the measurement of the indicator from 
st4 <=> with the measurement of the indicator 
Zasured when steps (a) - (=> are carried out in ..the 



* 



* 



antiretroviral 



drug 



absence of the candidate 
compound ; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) y 
(c) ; at steps (b) - (c) ; or at step (c) 



13. A method for assessing the biological effectiveness 

/ . 

of a candidate HIV antiretroviral drug /corttpoimd 
comprising: 

(a) introducing a resistance test vec tor/ cornpri sing a 
patient-derived segment further comprising a mutation 
at codon 225 and a imitation at /Codon 103 and an 
indicator into a host cell; 

(b) culturing the host cell frpfn step (a) ; 

(c) measuring the indicatorZn a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the jfieasurement of the indicator 
measured when steps/(a> - (c) are carried out in the 
absence of thj^ candidate antiretroviral d*ug 
compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at stefcs (b) - (c) ; or at step (c) 



14. A /method for assessing the biological effectiveness 
of / a candidate HIV antiretroviral drug compound 
comprising: 
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(a) introducing a resistance test vector comprising 
patient-derived segment which encodes the reve/se 
transcriptase having a imitation at codon 236 and an 
indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring expression of the indicator gene in a 
target host cell; and 

(d) comparing the expression of t^ie indicator gene 
from step (c) with the expression of the indicator 
gene measured when steps (a)-/c) are carried out in 
the absence of the candidate anti-viral drug 
compound, 

wherein a test concentration of the candidate anti-viral 
drug compound is present ykt steps (a) -(c); at steps (b) - 
(c) ; or at step Cel- 



ls. A method for assessing the biological effectiveness 
of a candidal HIV antiretroviral drug compound 
comprising: 

(a) introducing a resistance test vector comprising a 
pa tientz> derived segment which encodes the reverse 
transcriptase having a mutation at codon 225, and an 
indicator gene into a host cell; 

>) culturing the host cell from step (a) ; ^ ■•" / 

(c) measuring expression of the indicator gene in a 
target host cell; and 




(d) comparing the expression of the indicator gene/ 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried oyCc in 
the absence of the candidate anti-vira^r drug 

compound, / / ^ 

wherein a test concentration of the candidate' antir-viral 
drug confound is present at steps (a) -(c); /4t steps (b)- 
(c) ; or at step (c) - / 

16. A method for assessing the biological effectiveness 
of a candidate HIV antiretrojiral drug compound 
compr i s ing : / 

(a) introducing a resistance^ test vector comprising a 
patient-derived segment /further comprising reverse 
transcriptase having a /imitation at codon 190 , and an 
indicator gene into a/host cell; 

(b) culturing the hpst cell from step (a) ; / } 

/ * 

(c) measuring expression of the indicator gene in a 

target host ceJ/L; and 

(d) comparing/ the expression of the indicator gene 
from step/(c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried out in 
the /absence of the candidate ant i -viral drug 
compound ; 

wherein a test concentration of the candidate anti -viral 
dr^g compound is present at steps (a) -(c); at steps (b) - 
/o) ; or at step (c) « 
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A resistance test vector comprising an Hiy patient- 
derived segment further comprising/ reverse 
transcriptase having a mutation at codon'7?90 and an 
indicator gene, wherein the expression of tffieindicator 
gene is dependent upon the patient derived segment. 



18* A resistance test vector comprising afi HIV _pa^±eht- 
derived segment further cpn^f/Lsing reverse 
transcriptase having^-^mlta^on at tfodon 225 and-s.au 
indicator_gerr£Twherein the expression of the indicator 
Jerie is dependent upon the patient derived segment. 



19. A resistance test vector comprising an Hiy^-p^ient- 
derived segment further / cpffiprismg reverse 
transcriptase having^^miea^^ at codon 236 and an 
indicatqj^ferleTwherein the egression of the indicator 
gene is dependent upon the patient derived segment. 



20. The resistance test vecto/ of claim 17, wherein the 
patient-derived segmeny^hiv^g a mutation at codon 190 
further comprises a imtarrflnat codon 103. ./*") 



21. The resistance test Vector o£jzl&6zcT~T&, wherein the 
pat ient- derived segmeirC^having a mutation at codon 225 
furthejv-ctfmprises a/mutation at codon 103. 



The resistance test vector oj 



17 , wherein the 



patient-derived 



sesmetrtTha^ing a imitation at codon 236 



furtl 



S^S^s a mutation at codon 103 and/or 181^ 



23. A method of assessing the effectiveness of non- 
nucleoslde reverse transcriptase ant ir efcroviral therapy of 
an HIV-infected patient comprising: 

(a) collecting a planum sample £rom the HIV- infected 
patient; and 

7(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV / reverse transcriptase 
having a mutation at codon 230; 
in which the presence of the /imitation correlates with 
decreased susceptibility to delavirdine and nevirapine. 

24. The method of claim 23, wierein the mutation at codon 
230 codes for a leucine (L) . 




25. The method of claim 231, wherein reverse transcriptase 
has an additional mutation(s) at codon 181 or a combination 
thereof • 




Lai4 



26* The method of claim 25, wherein the mutation at* codon 
181 encodes a cysteine /(C) 



claim 23, 



27 • The method of! claim 23, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 



/ 





method of assessing the 



,£fectivenes8 of noxi- 



2B. A method ox — ^ Mtro vir/al tl-«Wsr/'o« 

nucleoside — transcribe antxretro-r 

^ HXV-infected patient comprising: / 
(a > collecting a plasma «***>±° **- 

patient; and / 8ajnple contains 

fVO ^uating whether the plasma/ 

(b ) evaluatxng ^ e traM criptase 




nucleic 



acid encoding HIV 



' — ^ — ~ ^ :TVl4~ crates with 
^ ia which the presence of ^ Rapine 

S ceased aueceptibilitY « delavifoxn* 
- decreased / -xaceptibilitY- 

^ - AMiae in ef avirenfe auscept« 

y and little or no change x« y 

1 , 28 whereL the natation at cjoopn 

J 9 . The method of claim 28. wherj , . 

LXBI codes for a cysteine (C) . 

, *, 28 w/erein reverse transcriptase 

The method of claom codon 

s >0 - ..^nn/4v St codon 9»# coau 

flbas an additional mutafcxonXsy a 

227 or a combination thei 

«. ^aim 1 wherein the station at codon 
31 . Tfce method of claim *. ^ ^ 

rr x A-fce mutation at coao» 
98 encodes a olaro— W . . 

, * na (A) and the/mutation at codon 227 
as alanine W ****** j 

leucine (**> 



32. The method of cj 
patient: is 



HIV-infected # 
CHh an antiretroviral agent. 




33. A method o£ &a boo sing the effectiveness of non-/ 
nucleoside reverse transcriptase antiretroviral therapy /of 
an HIV-infected patient comprising: / 

(a) collecting a plasma sample from the HIV-infected 
patient; and / 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HZV reverse/ transcriptase . 
having a mutation at codon 188* / 

in which the presence of the mutation correlates with 
decreased susceptibility to delay4rdine and nevirapine 
and efavirenz. / 

34* The method of claim 3 3*/ where in the mutation at codon 
188 codes for a leucine CLY4 cysteine (C) or hlstidine (H) . 

35* The method of claim 33, wherein reverse transcriptase 
has an additional mutation (s) at codon 138, codon 103, codon 
100 or a combination thereof. 

36. The method of claim 35, wherein the imitation at codon 
138 encoders an alanine (A), the nutation at codon 103 encodes 
an asparagine (N) and the mutation at codon 100 encodes an 
isoleiicine (I) ♦ 



31 - The method of claim 33, wherein the HXV- infected 

patient ia being treated with an antiretroviral agent* 



o£ 



38. JL method of assessing the effectiw»« of 
nucleoside reverse transcriptase antiretroviral tnerajt 
an HIV-infected patient comprising: 

(a) collecting a plasma sample from the Reinfected 

patient ; and 

(b> evaluating whether the plasma sample contains 
nucleic acid encoding HIV reverse' transcriptase 
having a mutation at codon 190 1 
in which the presence of the muta/ion correlates with 
increased susceptibility to deiavirdiue and deceased 
susceptibility to nevirapine and 7 efavirenz. 




39. The method of claim 38/ wherein the mutation at codon 
190 codes for an alanine (A5 or a serine (3) . 



40. The method of c/aim 38. wherein reverse transcriptase 
nas an additional ZtationU) at codon 98. codon 101 or 
codon 103 or a combination thereof. 

41. The method of claim 40, wherein the mutation at codon 
98 encode/ a glycine (G) , 101 encodes a glutamic acid/tB) 

/ * 



and 103/encodes an aaparagine (N) 



42/ The method of claim 38, wherein the HIV-infected 
itient is being treated with an antiretroviral agent. 
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43. A method of aseeseing the effectiveness of ndn- 
nucleoside reverse transcriptase antiretroviral therapy of 
an HIV-infected, patient comprising s / 

(a) collecting a plasma sample from the HTV- infected 
patient; and / 

(b) evaluating whether the plasma /sample contains 
nucleic acid encoding HIV rereree transcriptase 
having a mutation at codon 106; / 

in which the presence of the mutation correlates with 
decreased susceptibility to delavirdine and nevirapine 
and little or no change in exavirenz susceptibility* 

44* The method of claim/43, wherein the mutation at codon 
106 encodes an alanine /A) . 




45. The method of claim 43, wherein reverse transcriptase 
has an additional mutation(s) at codon 227 and codon 189 or 
a combination /thereof - 

46. The/method of claim 45, wherein the mutation at codon 
227 encodes a leucine (Ij) and 189 encodes a leucine (L) . 

47. / The method of claim 43, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 




48* A mathod of assessing the effectiveness of rxanA 
nucleoside reverse transcriptase antiretroviral therapir of 
on niv-infected. patient comprising: / 

(a) collecting a plasma sample from the HXV/xnf ected 
pat ient ; and / 

(b) evaluating whether the plasma sm^le contains 
nucleic acid encoding HIV reverse transcriptase 
having a imitation at codon 103; / 

in which the presence of the mutation correlates with 
decreased susceptibility to delavirdine and nevirapine 
and efavirenz . / 

49* The method of claim 4&£ wherein the mutation at codon 
103 codes for asparagine CN) . 

50. The method of claim 48, wherein reverse transcriptase 
has an additional matation(s) at codon 100 or a combination 
thereof . / 

/ • *^ 

51. The method of claim 50, wherein the mutation at, codbn 

100 encodes an isoleucine (X) . 

52. /The method of claim 48 # wherein the HIV-infected 
patient is being treated with an antiretroviral agent* 

5*3. A method for assessing the biological effectiveness 
of a candidate HIV ant i retroviral drug compound comprising* 




ton 



<a> introducino a reaiatanc. «— — ~ 
patient-derived =°"»P»*«W - -"f 

at codon 230 and a -utation at codon 1B1 «*= - 
indicator 0 ene into a boat cellj 
(b> culturina the noat frOT SMP '*> ' 

<o> measurlna tna indicator in a «pt We cell; and 
W co.pnrino «. -""-^ - the Adicator fro. 
etep <c, with the -en.ure.~nt o/ the locator 
neaeured .hen "op. CI " «=> ~t in the 

absence of the candidate /antiretroviral drug 

compound; , 

^—i™* of tite candidate antiretroviral 
herein a test concentration of tne cw« 

_ /_ / _ v _ t at step a.* (tx) - 
d^g coroound is present at lyb* <*> < c) ' a 

(e) ; or at step (c) . 




S4 . * -thod f« an..„in B «- — " 

o£ a candidate HXV an4retrovirnl dru B co-pound co^ri.in,. 

(a) introduc4 0 a re.iat.nce teat vector coopriBlna a 
patient-derived ..<P»»* ««tb« co.pri.i-a a -««- 
at codon 181 and a .nutation at codon 98 and/or 106 
«*0oTaa7 and an Indicator B ena into a host cell, 
culturina the ho«t cell from atep (a) , 
«=.euri», the indicator in a taroet heat call, and 
(d) co^ri™ the a»««t - th. indicator from 
atep (O -th the «^«-nt of the indicator 
^n^d when step, (a, - <c) are carried out in the 
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candidate antiretroviral 



druc 



absence o£ the 
compound | 

wherein a test concentration of the candidate antiretroviral 
drug compound is present at steps (a) - (c) ; at sfcepa^ (b) - 
(c); or at step (c) • 




55. A method for assessing the biological yef fectiveness 
of a candidate HIV antiretroviral drug compound comprising* 
(a) introducing a resistance teat vector comprising a 
patient-dex-ived segment further comprising a mutation 
at codon 188 and a imitation at /codon 138 and/or 103 
and/or 100 and an indicator gme into a host cell; 
(to) cnlturing the host cell /ram stop (a); 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the /measurement of the indicator 
measured When step/ (a) - (c) are carried out in/the 
absence of tfc& candidate antiretroviral ' drug 
compound; 

wherein a test concentration of the candidate antiretroviral 
drug compound is/present at steps (a) - (c); at steps (b) - 
(c); or at stefe (c) * 



56. A method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound comprising t 
'(a) introducing a resistance test vector comprising a 
patient -derived segment further comprising a mutation 



* 




at coden 110 and a mutton at codon 98 and/or 101 
and/or 103 and an indicator gene into a host cell, 
(b) culturing the boat cell from step (a) i 
(C ) measuring the indicator in a target nost cel^; and 
(d) co-paring the measurement of the indicator from 
step Cc) with the measurement of the 
„easured when steps (a) - (c) are carried 7 out in the 
absence of the candidate antire^roviral drug 

compound; / 
«.„ a concn««i=n =f th. —J*- -«* 

^ camo *n* i. at S wps (.) / (c)» "<= «> - 

C£) ; or at step (c) ♦ 

I a method for assessing /e biological effectiveness 
ft a candidate HIV antiretro/ral drug compound comprising, 
!fl (a) introducing a resistance teat vector comprising a 

31 „ . , aQ Z«nr further comprising a mutation 

•q patient-derxved segment ibtw»» 

^ / t „^;„ codon 227 and/or 189 

at codon 106 and a mutation at coaon 

and an indicator gene into a host cell; 
(b) culturin* the host cell from step (a) l 
<c> measuring the indicator in a target host cell, and 
(d ) comparing the measurement of the indicator .from 
step/7c) with the measurement of the indicator 
Led when steps (a) - l-> «• carried out in the 
( „eoce of the candidate antiretroviral drug 
compound.; 



me* 



wherein a test concentration of the candidate antiretrovAal 
drug compound is present at steps (a) - (c); at stepp (b) - 
(c); or at step (c) 

58. A method for assessing the biological /effectiveness 
of a candidate HIV antiretroviral drug compc^nd comprising: 

(a) introducing a resistance test vector comprising a 
pat lent -derived segment further QOmprising a mutation 
at codon 103 and a mutation /at codon 100 and an 
indicator gene into a host c#ll; 

(b) culturing the host cel^ from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step ( e ) with th& measurement of the indicator 
measured when stefcs (a) - (c) are carried out in . the 
absence of Jttie candidate antiretroviral- drug 
compound; 

wherein a test concentration of the candidate antiretroviral 
drug compound ¥* present at steps (a) - (e) ; at steps (b) - 
(c); or at st&p (c) 



59. A/inetbod for assessing the biological effectiveness 
of a cjtodidate HIV antiretroviral drug compound con^irisingt 
(a) introducing a resistance test vector comprising a 
patient-derived segment which encodes the reverse 
transcriptase having a mutation at codon 230 and an 
indicator gene into a host cell; 




(b) culturing the host cell from step (a); / 

(c) measuring expression of the indicator gene in/ a 
target host cell; and / 

(d) comparing the expression of the indicator gene 
from step (c) with the expression of the indicator 

I / gene measured when steps (a) -(c) are carried out in 
the absence of the candidate antiviral drug 
compound, / / 

wherein a test concentration of the candidate ant i -viral / 
drug compound is present at steps (a)-(cl/; at steps (b)-(c)i 
or at step (c) . / 

60* A method for assessing the /biological effectiveness 
of a candidate HIV ant iretroviral: drug confound comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment which encodes the reverse 
transcriptase having a nutation at codon 227 and an 
indicator gene into a host cell; 

(b) culturing tlie host cell from step (a) ; 

/ * 

(c) measuring/ expression of the indicator gene In a 

/ * 
target host: cell; and 

(d) compearing the expression of the indicator gene 
from ritep (c) with the expression of the indicator 
gene' measured when steps (a) -(c) are carried out in 
the absence of the candidate anti-viral drug 
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wherein a test concent ration of the candidate anti-viral -. 
drug compound is present at steps (a) -(c); at steps (b)-ijfit 
or at step (c) . 



61. 
of 




A method for assessing the biological effectiveness 
a candidate HIV antiretrovxral drug compound ^ampr ioing : 

(a) introducing a resistance test vectqjf comprising a 
patient-derived segment which encodes the reverse 
transcriptase having a mutation a.% codon 188 and an 
indicator gene into a host cell*, 

(b) culturing the host cell txfim step (a) / 

(c) measuring expression ofS the indicator gene in a 
target host cell; and 

(d) comparing the expression of the indicator gene 
from step (c) with/ the expression of the indicator 
gene measured whefc steps (a) -(c) are carried out in 
the absence /of the candidate anti-viral drug 
compound* 

wherein a te^ concentration of the candidate ant i -viral 
drug compoi^d is present at steps (a) -(c); at atepa (b)- 
(c); or a± step (c) 



62. A method for assessing the biological effectiveness 
of ^/candidate HIV antiretrovxral drug compound comprising! 

(a) introducing a resistaxxce test vector comprising a 
patient-derived segment which encodes the reverse 



• * 
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transcriptase having a mxtation at; coOon 189 a^ 
Indicator gene into a hoBt cell; 
(b) culturing tne host cell from fitep (a), 

... ft * the indicator- oonrf in a 
<e) measuring expression of tne 

target host coll; and 

(a, ca »ari™ «- «P«s.ioa o£ tb. ^ 
Cr o» step (o) -it* <*• of ?*• 

^e.ured when steps (.)-(=> are iarrl** o»t xn 
«*« absence of tb. candidate /4ntl-viral a™ 

compound/ 

.^i. , test erratic of the oaaaiaat. anti-viral 
arus oo-pouncl is present at step. C^-WW " <»- (<3) ' 
or at step (c) . 




63. 



64. 



* test v~*or c-*ri.i» - «*▼ P-*-— 

teri v. a segs-nt/ £ »"' ,er —»*•»- ""orse 
transcriptase .-4. a motion at codon 230 an* an 
lodlc aro. aa n/vm»«- <*e expression of «■» indicator 
oen. is aependent upon the patient derived 

A reactance test vector co^islM an ™ Patient- 
deri^d * ^her com>rlsin 9 reverse 

transcriptase havi= a a station at codon 227 and - 
4dicator Bene, -n—m tb. expression o£ tbe indicator 
0 e=e is a-p— t «P~ «*- S,K,, ° e °' i- 
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65. A resistance tent vector comprising an mv patient- 
derived segment further comprising revers, 
transcriptase Having a mutation at codon 188 and/an 
indicator gene, wherein the expression o£ the indicator 
gene is dependent upon the patient derived segment. 



66. 




A resistance test vector comprising an 
derived segment further compris 
transcriptase having a mutation at c 



patient - 
reverse 
(on 189 and an 



indicator gene, wherein the expr 
gene is dependent upon the patient 



essio: 



o£ the indicator 

« 

rived segment. 



67. 



68. 



A resistance test vector comprising an hxv patient- 
derived segment furthe/ comprising reverse 
transcriptase having a motions at codon 181, codon 
9B, codon 106 and cod«/ 227 or a combination thereof 
and an indicator gen/ wherein the expression of the 
indicator gene is /dependent upon the patient derived 
segment . 

A resistance test vector comprising an HIV patient- 
derived / segment further comprising reverse 
transcriptase having a mutations at codon 106, codon 
227, /and codon 189 or a combination thereof and an 
Ocator gene, wherein the expression of the indicator 
/gene is dependent upon the patient derived segment. 
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69. 




71. 



A resistance test vector comprising an HIV parent - 
derived segment further comprising /reverse 
transcriptase having a notations at codon l/and codon 
101 and an indicator gene, wherein tW^lrpressdon of 
the indicator gene is dependent ^dpon the patient 
derived segment* 



resistance teat vector/bf claim 17, wherein the 
patient-derived segment having a mutation at codon 190 
further comprises motions at codon 98 and codon 101 
ox* a combination t^reof. 

The resistance test vector of claim 63, wherein the 
patient-derived segment having a mutation at codon 230 
further/bomprisea a mutation at codon 181. 



72, 



resistance test vector of claim 65, wherein the 

/patient-derived segment having a mutation at codon 188 

further comprises mutations at codon 138, codon 103 and 

^odo n 19Q nr n u oiu l j inm i ion thereof. 
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